The conduction mechanism in Charge Transfer Salts (CTS) wlth 1:2 donor to acceptor ratio is investigated. These systems can be characterized by two different order parameters, each corresponding to different reallsatlons of a gap at the Fermi surface. One is the usual Pelerls dlmerization, the other corresponds to a uniform shift of donor molecules, which induces an alternating potential on the acceptor chain. We show that small~ coherent variations of these two-fold order parameter provide a cooperative charge transport mechanism. We argue that this mechanism accounts for some anomalous electrical transport phenomena recently found in substituted morphollnium TCNQ2 compounds.
INTRODUCTION
This paper deals with charge transfer salts with 1:2 donor to acceptor ratio, complete charge transfer and TCNQ as acceptor (I] . In this case the electron-electron interaction (Hubbardts U) is much larger than the bandwidth [2] , which Justifies us in taking the limit of infinite interaction. The proper Hamiltonian reads [3] 
where K is a complete elliptic Integral of the first kind. Fig. 2 shows the electron distribution and its dependence on both % and E.
Consider a system in which E and • are constant over a (microscopically)
large region, the initial state being (%-~8%,E-~6E) with an electron occupation of p on odd-numbered sites and l-p for even sites. Now, a change in the order parameters %-~6% ~ %+~6% and E-~6E ÷ E+~6E will result in an electron occupation of p+6p, resp. l-p-6p. Since for all sites the overlap with the left-hand neighbour differs 2z from the right-hand overlap, the charge flow which establishes the new equilibirum will have a preferential direction, i.e., will result in a current. This statement can be made quantitative by using Fermi's golden 
Since in the above-descrlbed change in the parameter space an amount of charge dp is redistributed we have for the amount of charge (6Q) that passes along all even sites:
Or, more general
where the integral is taken over parameter space and its value will depend not only on the end and starting points but also on the path in between. Note that for odd sites both dp and (P(+)-P(÷)) change sign, which implies that 6Q is 
where qeff is the transported charge and A the area of the closed loop. Since charge is transported by going along any closed trajectory, an electric field will manifest itself as a force in (E,~)-space.
We conclude that coherent variations of the two order parameters • and E can give rise to the cooperative motion of the electron gas, which is impossible for a commensurate system with just a single order parameter.
OPTICAL PHONONS
So far, we have dealt with a hypothetical chain with a charge density distortion which was correlated over the entire chain. In the actual situation of a CTS, the ground state will be characterized by a set of order parameters E* and %*, and at finite temperature lattice vibrations will cause small, local fluctuations of these order parameters. Since • and E can be defined at unit 
~,k]
The physical interpretation of the above is the following: due to an electric field, part of the E-mode oscillation amplitude is transferred to frequency while being phase-coupled to the ~-mode oscillation. We see that the coupling of optical phonons in the presence of an electric field gives indeed rise to coherent variations of • and E, which was shown earlier to be the condition for charge transport. Using eqs. (5) and (7) one finds for the current 
where u m and u~ are the vibrational amplitudes of both modes for a single phonon, which is (quantum mechanically [4] )
In calculating the actual contribution to the conductivity we take a chain system with 107 unit cells per cm and 1014 chains per cm 2. The reduced mass M, Involved in the oscillations will be i0-I00 a.m.u, dp/du E and d(%/t)/du are expected to be of the order of 1A -I, which implies that a change in the molecular positions of 1A would reverse the charge distribution or dlmerizatlon.
Using these numerical data, we estimate the current for a system with one coupled pair or phonons per chain to be 0.I-I A/cm 2. In actual systems for which the model may be applicable (like substituted morphollnlum TCNQ2 compounds, the room temperature conductivity is of the order of I-I0 (R.cm) -I. At this temperature, optical phonons are rather abundant and one finds that only 1 in every 105 phonons need to be coupled by an electric field of I V/cm. Another, perhaps more physical way of expressing the power of the mechanism is to say that the field-lnduced admixture of one phonon mode into the other at i V/cm needs to be only 10 -5 to account for the observed conductlvltles.
In conclusion we state that the model presented in this paper is able to account for the conductlvlties found in the class of morphollnlum TCNQ 2 salts [5] . Moreover, it predicts temperature-actlvated conductivity, Just as the single electron model does, but here the activation energy is not dependent on the electron gap but rather on the optical phonon energy. It should therefore be expected to contribute whenever single particle conductivity fails because of a large gap-value or low carrier mobility. This different origin of the activation energy would explain the absence of any correlation between the calculated gap (using eq.(2)) and the observed activation energy [6] . Although at present it is not possible to give an explanation for the anomalous field and frequency dependence of the conductivity observed in a number of substituted morphollnium TCNQ 2 salts, examination of the data indicate that the origin is most likely to be found in lattlce-coupled charge transport [7] for which our model is certainly a good candidate.
